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CLAIMS (U.S. ) 

\ 1 . An apparatus for calculating immunity from a 
radiated electromagnetic field which segments an antenna 
and electronic apparatus into elements, calculates a 
mutual impedance among elements, and solves simultaneous 
equations under the moment method defining a relationship 
among the mutual impedance, a wave source and an electric 
current fylowing through the electronic apparatus so as to 
simulate "the electric current flowing through the 
electronic ^apparatus due to a radio wave radiated by an 
antenna, proVided with: 

\ a first calculating means for setting a 
representative\f requency with respect to a carrier wave 
frequency, at least one upper sideband frequency and at 
least one lower sideband frequency and calculating the 
mutual impedance among elements at that representative 
frequency and \ 

a second calculating means for solving 
simultaneous equations under the moment method having the 
mutual impedance calculated by the first calculation 
means for the carrier wave frequency, upper sideband 
frequency and lower sideband frequency to calculate the 
electric current flowing Vhrough the electronic apparatus 
due to a radio wave radiated by an antenna . 

2 . An apparatus for ^calculating immunity from a 
radiated electromagnetic fieVd as set forth in claim 1, • 
further provided with: \ 

a decomposing mfeans for applying one of LU 
decomposition and LDU decomposition on a matrix of the 
mutual impedance calculated by -the first calculating 
means , \ 

the second calculating means solving the 
simultaneous equations under the moment method using the 
matrix of mutual impedances decomposed by the decomposing 
means . \ 

3. An apparatus for calculating\ immunity from a 
radiated electromagnetic field which segments an antenna 
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id electronic apparatus into elements f calculates a 
muNtual impedance among elements, and solves simultaneous 
equations under the moment method defining a relationship 
among, the mutual impedance, a wave source and an electric 
current flowing through the electronic apparatus so as to 
simulate the electric current flowing through the 
electronic apparatus due to a radio wave radiated by an 
antenna, provided with: 

a first calculating means for setting a 
representative frequency with respect to a carrier wave 
frequency, at\ least one upper sideband frequency and at 
least one loweV sideband frequency and calculating the 
mutual impedanc^ among elements at that representative 
frequency, 

a second calculating means for solving 
simultaneous equations under the moment method having the 
mutual impedance calculated by the first calculating 
means, while ignoring V wave source of the electronic 
apparatus, for one of trie carrier wave frequency, upper 
sideband frequency and lower sideband frequency to 
calculate the electric cursrent flowing through the 
electronic apparatus due to\a radio wave radiated by an 
antenna, and 

a third calculating means for calculating 
the electric currents, other than the electric current 
calculated by the second calculating means, flowing 
through the electronic apparatus \due to a radio wave 
radiated by an antenna, by proportional operations, by 
using the electric current calculated by the second 
calculating means and a value of a wiave source of the 
antenna . 

4. An apparatus for calculating\ immunity from a 
radiated electromagnetic field which segments an antenna 
and electronic apparatus into elements, Y a l culates a 
mutual impedance among elements, and solves simultaneous 
equations under the moment method defining a relationship 
among the mutual impedance, a wave source and an electric 
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\nirrent flowing through the electronic apparatus so as to 
simulate the electric current flowing through the 
electronic apparatus due to a radio wave radiated by an 
antenna, provided with: 

\ a first calculating means for setting a 

representative frequency with respect to a carrier wave 
frequency*, at least one upper sideband frequency and at 
least one lower sideband frequency and calculating the 
mutual impedance among elements at that representative 
frequency, \ 

^a second calculating means for solving 
simultaneous equations under the moment method having the 
mutual impedance calculated by the first calculating 
means for the one of the carrier wave frequency, upper 
sideband frequency and lower sideband frequency which 
overlaps a frequency, including a higher harmonic 
component, of a wave source of the electronic apparatus, 
to calculate the electric\current flowing through the 
electronic apparatus due ta a radio wave radiated by an 
antenna, 

a third calculating means for solving the 
simultaneous equations under the moment method having the 
mutual impedance calculated by the first calculating 
means for one of the frequencies nbt used in the 
calculation by the second calculating means to calculate 
the electric current, other than the\electric current 
calculated by the second calculating means, flowing 
through the electronic apparatus due to\ a radio wave 
radiated by an antenna, and 

a fourth calculating means\ f or calculating 
the electric current, other than the electVic currents 
calculated by the second and third calculating means, 
flowing through the electronic apparatus due\ to a radio 
wave radiated by an antenna, by a proportional operation, 
by using the electric current calculated by the third 
calculating means and a value of a wave source pf the 
antenna . 
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5. An apparatus for calculating immunity from a 
~rlraira4^ed electromagnetic field as set forth in claim 4, 
further p^ovj^ed with: 

atieqomposing means for applying one of LU 
decomposition and LDU d^e^mjposition on a matrix of the 
mutual impedance calculated by-<he first calculating 
means , 

the second and third calculating means 
solving the simultaneous equations under the moiirexit 
method using the matrix of mutual impedance decomposed by 
the decomposing means. 

An apparatus for calculating immunity from a 
radiate^ electromagnetic field as set forth in claim 1, 
wherein s^aid first calculating means sets a 
representative frequency from among said carrier wave 
frequency, u^per sideband frequency and lower sideband 
frequency. 

7 . An apparatus for calculating immunity from a 
radiated electromagnetic f/^ld as set forth in claim 2, 

/ating means sets a 
frcm among said carrier wave 
id frequency- and lower sideband 



wherein said f irstX^alcui 
representative frequc 



frequency, upper sidebe 
frequency. 

8 . An apparatuj 
radiated electromagnet 



fdS 
c f: 



calculating immunity from a 
Id as set forth in claim 3, 



wherein said first cafj/culatiSng means sets a 
representative frequency from\ among said carrier wave 
frequency, upper sideband frequency and lower sideband 
frequency. 

9 . An apparatus for calculating immunity from a 
radiated electromagnetic field as set forth in claim 4, 
wherein said first calculating means\sets a 
representative frequency from among said carrier wave 
frequency, upper sideband frequency anay lower sideband 
frequency. 

10. An apparatus for calculating immunity from a 
radiated electromagnetic field as set forth\in claim 5, 
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wherein said first calculating mean s sets a 
"representative f requertcfrcffrom among s aTd^ca-i^r-ie^Wcive 



frequency, upper sideband frequency and lower sideband 
frequency. 

5 11. An apparatus for calculating immunity from a 

radiated electromagnetic field as set forth in claim 1, 
wherein when considering a dielectric, a mutual 
admittance and mutual reaction among elements at the 
representative frequency are calculated in addition to 
10 the mutual impedance and processing is performed in 

accordance with simultaneous equations under the moment 
method, considering a dielectric, having the mutual 
impedance, mutual admittance and mutual reaction. 

12. An apparatus for calculating immunity from a 
15 radiated electromagnetic field as set forth in claim 2, 

wherein when considering a dielectric, a mutual 
admittance and mutual reaction among elements at the 
representative frequency are calculated in addition to 
the mutual impedance and processing is performed in 
20 accordance with simultaneous equations under the moment 

method, considering a dielectric, having the mutual 
impedance, mutual admittance and mutual reaction. 

13. An apparatus for calculating immunity from a 
radiated electromagnetic field as set forth in claim 3, 

25 wherein when considering a dielectric, a mutual 

admittance and mutual reaction among elements at the 
representative frequency are calculated in addition to 
the mutual impedance and processing is performed in 
accordance with simultaneous equations under the moment 

30 method, considering a dielectric, having the mutual 

impedance, mutual admittance and mutual reaction. 

14. An apparatus for calculating immunity from a 
radiated electromagnetic field as set forth in claim 4, 
wherein when considering a dielectric, a mutual 

35 admittance and mutual reaction among elements at the 

representative frequency are calculated in addition to 
the mutual impedance and processing is performed in 
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accordance with simultaneous equations under the moment 
method, considering a dielectric, having the mutual 
impedance, mutual admittance and mutual reaction. 

15 . An apparatus for calculating immunity from a 
radiated electromagnetic field as set forth in claim 5, 
wherein when considering a dielectric, a mutual 
admittance and mutual reaction among elements at the 
representative frequency are calculated in addition to 
the mutual impedance and processing is performed in 
accordance with simultaneous equations under the moment 
method, considering a dielectric, having the mutual 
impedance, mutual admittance and mutual reaction. 

6 . An apparatus for calculating immunity from a 
radiated electromagnetic field which simulates an 
electric isurrent flowing through an electronic apparatus 
due to a raQLo wave radiated by an antenna, provided 
with: 

managing means for managing antenna 
information for Realizing a prescribed intensity of an 
electric field on \he electronic apparatus, 

an acquiring means for acquiring antenna 
information used for t^ie/ simulation from the managing 



means when a request fo 

a calcul 
electronic apparatus a 



antenna information acqu Lred\by the acquiring means into 



elements, calculating a 
and solving simultaneous 
method defining a relat 



linlulation is issued, and 

ills' for segmenting said 
itenna specified by the 



mutual^ impedance among elements, 
equations under the moment 
|£>nship among the mutual 



impedance, a wave source^ and an electric current flowing 
through the electronic apparatus so ^as to calculate the 
electric current flowing through the electronic apparatus 
due to a radio wave radiated by an antenna . 

17 . An apparatus for calculating irtimunity from a 
radiated electromagnetic field as set forti^ in claim 16, 
further provided with: 

a setting means for setting a threshold 



-50- 



lQ 



!!:! 
|1j 



15 



20 



■AH 



25 



30 



35 



voltage for a position between specified conductor 
elements and 

an alarm means for comparing a voltage 
generated at a specified position between conductor 
elements, derived by making the voltage generated across 
a resistor, virtually inserted between the conductors, 
one obtained if the resistor has an infinitely large 
resistance A and the threshold voltage set by the setting 
means and outmutting information on whether said voltage 
exceeds said threshold voltage or not. 

18 . An apparatus for calculating immunity from a 
radiated electromagnetic field as set forth in claim 16, 
further provided with: 

a fiVst computing means for assuming a 
state where there isXno^electronic apparatus, segmenting 
the antenna to be registered in the managing means into 



elements, calculating 
elements, and solving 
the moment method defijn 
calculated mutual impe 
and an electric curren 
as to calculate the el 
these antenna elements 

a second 1 
the intensity of the el 



c^utual impedance among these 
re'ous equations under 
ae relationship among the 

source of the antenna, 
ig through the elements so 
currents flowing through 



Dmput^ng means for calculating 
eld which the electric 
current calculated by the^ first calculating means causes 
in the electronic apparatus at different locations of 
installation, and 

an executing means fok changing the 
distance between the antenna and electronic apparatus and 
the value of the wave source of the antenna to determine 
the specific distance and value of the wave source giving 
the prescribed intensity of electric field calculated by 
the second calculating means and registering the thus 
prescribed antenna information in the managing means . 

19 . An apparatus for calculating immunity from a 
radiated electromagnetic field as set forth \n claim 17, 
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further provided with: 

a first computing means for assuming a 
stat^i where there is no electronic apparatus, segmenting 
the antenna to be registered in the managing means into 
elements, calculating the mutual impedance among these 
elements), and solving the simultaneous equations under 
the moment, method defining the relationship among the 
calculated mutual impedance, wave source of the antenna, 
and an electtic current flowing through the elements so 
as to calculate the electric currents flowing through 
these antenna elements, 

second computing means for calculating 
the intensity of \the electric field which the electric 
current calculated, by the first calculating means causes 
in the electronic apparatus at different locations of 
installation, and 

an exe\uti^\g means for changing the 

a and electronic apparatus and 



:enn 



distance between the 

the value of the wave Vojurc*e of the antenna to determine 
the specific distance anfdv value of - the wave source giving 
the prescribed intensity o\f ^irectric field calculated by 
the second calculating maalfs and registering the thus 
prescribed antenna in forma titorbs^n the managing means . 

20. An apparatus for* calculating immunity from a 
radiated electromagnetic fVeld\as set forth in claim 18,* 
wherein 

said first c alculkting means solves 
simultaneous equations under the moment method for one 
frequency among a carrier wave frequency, upper sideband 
frequency and lower sideband frequency to calculate the 
electric current flowing through the\antenna. 

21. An apparatus for calculating immunity from a 
radiated electromagnetic field as set ^orth in claim 19, 
wherein 

said first calculating mearis solves 
simultaneous equations under the moment method for one 
frequency among a carrier wave frequency, upper sideband 
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frequency and lower sideband frequency to calculate the 
electric current flowing through the antenna. 

\ 22. An apparatus for calculating immunity from a 
radiated electromagnetic field as set forth in claim 16, 
5 where lh when considering a dielectric, a mutual 

admittance and mutual reaction among elements at the 
representative frequency are calculated in addition to 
the mutual\impedance and processing is performed in 
accordance wdth simultaneous equations under the moment 
10 method, considering a dielectric, having the mutual 
impedance, mutual admittance and mutual reaction. 

23. An apparatus for calculating immunity from a, 
Q radiated electromagnetic field as set forth in claim 17, 
;^ wherein when considering a dielectric, a mutual 

m 15 admittance and mutual reaction among elements at the 

representative frequency are calculated in addition to 

fij the mutual impedance/ and processing is performed in 

Ul accordance with simultaneous equations under the moment 

method, considering a dr^elect^rj^c^^having the mutual 

Uj 20 impedance, mutual acimvt^taVee'^^ mutual reaction. 

24. An apparatus f or Xcalculating immunity from a 
i|3 radiated electromagnetic fieid as set forth in claim 18, 

wherein when considering a ditelectric , a mutual 
admittance and mutual\ rpactionXamong elements at the 

2 5 representative frequency are calculated in addition to 

the mutual impedance ana processing is performed in 
accordance with simultaneous equations under the moment 
method, considering a dielectric, having the mutual 
impedance, mutual admittance and mutiial reaction. 

30 25. An apparatus for calculating immunity from a 

radiated electromagnetic field as set jforth in claim 19., 
wherein when considering a dielectric, a mutual 
admittance and mutual reaction among elements at the 
representative frequency are calculated in addition to 

35 the mutual impedance and processing is performed in 

accordance with simultaneous equations under the moment 
method, considering a dielectric, having the\ mutual 



impedance, mutual admittance and mutual reaction. 

26. An apparatus for calculating immunity from a 
radiated electromagnetic field as set forth in claim 20, 
wherein yhen considering a dielectric, a mutual 
admittance^ and mutual reaction among elements at the 
representative frequency are calculated in addition to 
the mutual impedance /a"hd processing is performed in 
accordance withes imiiitaneous equations under the moment 
method, considering/a dielectric, having the mutual 
impedance, mutual adm^ttWrfce and mutual reaction. 

27. An app"aTMtirsx^qr calculating immunity from a 
radiated electromac neticN^eld as set forth in claim 21, 
wherein when considering a dielectric, a mutual 
admittance and mutual reaction among elements at the 
representative frequency are calculated in addition to 
the mutual impedance and processing is^performed in 
accordance with simultaneous equations under the moment 
method, considering a dielectric, having theSmutual 
impedance, mutual admittance and mutual reactidi 

28. A method for calculating immunity from a 
radiated electromagnetic field which segments an antenna 
and electronic apparatus into elements, calculates a 
mutual impedance among elements, and solves simultaneous 
equations under the moment method defining a relationship 
among the mutual impedance, a wave source and an electric 
current flowing through the elements so as to simulate 
the electric currenKf lowing through the electronic 
apparatus due to a racLio wave radiated by an antenna, 
including: 

a first processing step of setting a 
representative frequency with respect to a carrier wave 
frequency, at least one upper siaeband frequency and at 
least one lower sideband frequency >nd calculating the 
mutual impedance among elements at tha<t representative 
frequency, 

a second processing step of\solving 
simultaneous equations under the moment method having the 
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mutual impedance calculated at the first processing step, 
while ignoring a wave source of the electronic apparatus, 
for\one of the carrier wave frequency, upper sideband 
frequency and lower sideband frequency to calculate the 
electrxc current flowing through the electronic apparatus 
due to a\radio wave radiated by an antenna, and 

a third processing step of calculating the 
electric currents, other than the electric current 
calculated ati the second processing step, flowing through 
the electronic^ apparatus due to a radio wave radiated by 
an antenna, by proportional operations, by using the 
electric current\calculated at the second processing step 
and a value of a wave source of the antenna. 

29. A programV storage medium storing programs used 
for realization of an, apparatus for calculating immunity 
from a radiated electromagnetic field which segments an 
antenna and electronic apparatus into elements, 
calculates a mutual impedance among elements, and solves 
simultaneous equations undWr the moment method defining a 
relationship among the mutual impedance, a wave source 
and an electric current flowing through the electronic 
apparatus so as to simulate the electric current flowing 
through the electronic apparatus due to a radio wave 
radiated by an antenna, storing ^ program for executing 
by a computer: 

a first calculation\processing of setting 
a representative frequency with respect to a carrier wave 
frequency, at least one upper sideband frequency and at 
least one lower sideband frequency ancl calculating the 
mutual impedance among elements at thats^ representative 
frequency and 

a second calculation processing of solving 
simultaneous equations under the moment method having the 
mutual impedance calculated at the first calculation 
processing for the carrier wave frequency, upper sideband 
frequency and lower sideband frequency to calculate the 
electric current flowing through the electronic^ apparatus 



- 55 - 



n frequency, at least o 
y least one lower sideba 



*ssf 



^xe to a radio wave radiated by an antenna . 

30. A program storage medium storing programs used 
for ^realization of an apparatus for calculating immunity 
from a\ radiated electromagnetic field, which segments an 

5 antenna\and electronic apparatus into elements , 

calculates a mutual impedance among elements, and solves 
simultaneous equations under the moment method defining a 
relationship among the mutual impedance, a wave source 
and an electric current flowing through the electronic 
10 apparatus so as to simulate the electric current flowing 
through the electronic apparatus due to a radio wave 
radiated by an anfenna, storing a program for executing 
by a computer: 

a first calculation processing of setting 
a representative frequency with respect to a carrier wave 

upper sideband frequency and at 
frequency and calculating the 
mutual impedance among elements at that representative 
frequency, 

a second calculation processing of solving 
simultaneous equations undeis the moment method having the 
mutual impedance calculated at the first calculation 
processing, while ignoring a wave source of the 
electronic apparatus, for one o^E the carrier wave 
2 5 frequency, upper sideband frequency and lower sideband 

frequency to calculate the electric current flowing 
through the electronic apparatus due to the radio wave 
radiated by an antenna, and 

a third calculation processing of 
30 calculating the electric currents, other than the 

electric current calculated at the second calculation 
processing, flowing through the electronic apparatus due 
to a radio wave radiated by an antenna, by proportional 
operations, by using the electric currentX calculated at 
35 the second calculation processing and a va\Lue of a wave 

source of the antenna. 

31. A program storage medium storing programs used 
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\for realization of an apparatus for calculating immunity 
fispm a radiated electromagnetic field which segments an 
antenna and electronic apparatus into elements, 
calculates a mutual impedance among elements, and solves 
simultaneous equations under the moment method defining a 
relationship among the mutual impedance, a wave source, 
and an electric current flowing through the electronic 
apparatus so as to simulate the electric current flowing 
through theNelectronic apparatus due to a radio wave 
radiated by an antenna, storing a program for executing 
by a computer :\ 

a first calculation processing of setting 
a representative^ requency with respect to a carrier wave 
frequency, at leasNt one upper sideband frequency, and at 
least one lower sideband frequency and calculating the 
L mutual impedance among elements at that representative 
jr frequency, \ 

a second calculation processing of solving 
simultaneous equations under the moment method having the 
mutual impedance calculated at the first calculation 
processing for the one of t,he carrier wave frequency, 
upper sideband frequency and lower sideband frequency 
which overlaps a frequency, jmcluding a higher harmonic 
component, of a wave source on the electronic apparatus, 
to calculate the electric current flowing through the 
electronic apparatus due to the ^radio wave radiated by an 
antenna, 

a third calculation\ processing of solving 
the simultaneous equations under the moment method having 
the mutual impedance calculated at the first calculation 
processing for one of the f requencies\ not used at the 
second calculation processing to calculate the electric 
current, other than the electric current calculated at 
the second calculation processing, flowing through the 
electronic apparatus due to a radio wave Radiated by an 
antenna, and 

a fourth calculation processing of 
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""""^calculating the electric current, other than the electric 
cuxr^ntscalculated at the second and third calculation 
process ing^T^^iQSii^g through the electronic apparatus due 
H _to a radio wave radiatfed^y an antenna, by a proportional 
operation, by using the electrie^Gi^rent calculated at 
the third calculation processing and a v^l-ue_^of a wave 
source of the antenna. 

12 . A program storage medium storing a program used 
for realisation of an apparatus for calculating immunity 
from a radioed electromagnetic field, storing a program 
for executing by a computer: 

acquisition processing for accessing a 
managing means for managing antenna information for 
realizing a prescribed\intens/iffcy of an electric field on 
the electronic apparatus^t^o Acquire antenna information 
from the managing means wh^nj^a request for simulation is 
issued and 

calculat±^P^5ce^ing for segmenting said 



electronic apparatus and 
antenna information, acqui 
processing, into elements 
among elements, and solv 



specified by the 
^acquisition 

sa mutual impedance 
;imultaneous\equations under 
the moment method defining a relationship among the 
mutual impedance, a wave source and an elective current 
flowing through the electronic apparatus so as\to 
calculate the electric current flowing through tl 
electronic apparatus due to a radio wave radiated by an 
antenna . 




